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MIAMI-DADE COUNTY, FLORIDA
INVITATION

TO BID
TITLE:
LED Signals and Housings

FOR INFORMATION CONTACT:
Mary Hammett, 305-375-5471, mhammet@miamidade.gov

IMPORTANT NOTICE TQ BIDDERS/PROPOSERS:

READ THE ENTIRE SOLICITATION DOCUMENT, THE GENERAL TERMS AND CONDITIONS, AND HANDLE
ALL QUESTIONS IN ACCORDANCE WITH THE TERMS OUTLINED IN PARAGRAPH 1.2(D) OF THE
GENERAL TERMS AND CONDITIONS.

THE SOLICITATION SUBMITTAL FORM CONTAINS IMPORTANT INFORMATION THAT REQUIRES
REVIEW AND COMPLETION BY ANY BIDDER/PROPOSER RESPONDING TO THIS SOLICITATION.

FAILURE TO COMPLETE AND SIGN THE SOLICITATION SUBMITTAL FORM WILL RENDER YOUR
PROPOSAL NON-RESPONSIVE.
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SOLICITATION TITLE: LED Signals and Housings SOLICITATION NO.

~ SECTION 1

GENERAL TERMS AND CONDITIONS:

All general terms and conditions of Miami-Dade County Procurement Contracts are posted online. Bidders/Proposers that receive
an award from Miami-Dade County through Miami-Dade County's competitive procurement process must anticipate the inclusion
of these requirements in the resultant Contract. These general terms and conditions are considered non-negotiable.

All applicable terms and conditions pertaining to this solicitation and resultant contract may be viewed online at the Miami-Dade
County Procurement Management website by clicking on the below link:

htp://www.miamidade. gov/procurement/ibrary/boilemlate/general-terms-and-conditions-r16-3, pdf

NOTICE TO ALL BIDDERS/PROPOSERS:

Electronic bids are to be submitted through a secure mailbox at BidSync (www.bidsync.com) until the date and time as indicated
in this Solicitation document. It is the sole responsibility of the Bidder/Proposer to ensure their proposal reaches BidSync before
the Solicitation closing date and time. There is no cost to the Bidder/Proposer to submit a proposal in response to a Miami-Dade
County solicitation via BidSync, Electronic proposal submissions may require the uploading of electronic attachments. The
submission of attachments containing embedded documents or proprietary file extensions is prohibited. All documents should be
attached as separate files.

For information concerning technical specifications please utilize the questionfanswer feature provided by BidSync at
www.bidsync.com within the solicitation. Questions of a material nature must be received prior to the cut-off date specified in the
solicitation. Material changes, if any, to the solicitation terms, scope of services, or bidding procedures will only be transmitted by
written addendum. {See addendum section of BidSync site).

Please allow sufficient time to complete the online forms and upload of all proposal documents. Bidders/Proposers should not
wait until the last minute to submit a proposal. The deadline for submitting information and documents will end at the closing time
indicated in the solicitation. Allinformation and documents must be fully entered, uploaded, acknowledged (Confirm) and recorded
into BidSync before the closing time or the system will stop the process and the response will be considered late and will not be
accepted.

PLEASE NOTE THE FOLLOWING:

No part of your proposal ¢an be submitted via HARDCOPY, EMAIL, OR FAX. No variation in price or conditions shall be permitted
based upon a claim of ignorance. Submission of a proposal will be considered evidence that the Bidder/Proposer has familiarized
themselves with the nature and extent of the work, and the equipment, materials, and labor required. The entire proposal response
must be submitted in accordance with all specifications contained in the solicitation electronically.
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SECTION 2 - SPECIAL TERMS AND CONDITIONS

PURPOSE

The purpose of this solicitation is to establish a contract for the purchase of LED Pedestrian
Signals and Housing for Miami-Dade County on an as needed basis.

TERM OF CONTRACT FIVE (5) YEARS

This contract shall commence on the first calendar day of the month succeeding approval of
the contract by the Board of County commissioners, or d __s’ignee unless otherwise stipulated
in the Notice of Award Letter which is distributed by th "'County s Internal Services Department,
Procurement Management Division; and contingent upon:the completion and submittal of all
required bid documents. The contract shall remaln.»lh effec five (b) years, and shall expire
on the last day of the last month of the contract ferm. E

METHOD OF AWARD

‘pon3|ble bidder who submits an offer
sents the lowest price when all items
n offer on all items, its overali offer may

Award of this contract will be made to the reépo__eriye_

letter from the product manufacturer(s) indicating that the bidder
is an authorized dealer, distributor and /or reseller of their product. If bidder is the
manufacturer of the product(s) that is listed in the solicitation, provide a letter on the
company’s letter head affi irming that they are the manufacturer of the solicited products.

c. Bidders shall provide a designated contract person, phone number, fax number and/ or
email address for purchases and/or rentals pursuant to this solicitation.
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2.4

2.5

2.6

PRICES

The initial contract prices resulting from this solicitation shall remain fixed and firm for no less
than 12 months from the commencement date. It is the Bidder's responsibility to request any
adiustment. The Bidder's request for adjustment must be submitted to the County's Internal
Services Department for review no less than 90 days prior to expiration of the current contract
year. The County may consider an adjustment based on: Producer Price Index {PPI}
Alumina & Aluminum Production & Processing

If no adjustment request is received from the bidder, the County will assume that the
bidder(s} has agreed that the next contract year will remain at the current price. Any
adjustment request received after the commencement ": ew year may not be considered.

The County reserves the right to reject any price—a"'d stments submitted by the bidder, to
negotiate fower pricing during the contract period: -base market research infermation or
other factors that influence price or to terminate the contract with the bidder based on such
price adjustments. The County aiso reserves the right to apply any reduction in pricing based

INSURANCE REQUIREMENTS IN SEGCTION 1, PARAGRAPH 1.21 TERMS AND
CONDITION ARE NOT APPLICABLE

“EQUAL” PRODUCT

The manufacturer's , brand \Hame énd! del nu ber information contained in this

level of quality, .
offer of anothet

and if required, two (2) copies of performance test results of the
: for product information submittals, all supporting documentation
submitted by the™ ust in total meet the required specifications set forth in this
solicitation. Where the standard product literature submitted with the offer provides information
that does not comply with the specifications, the offeror shall state, in an official letter on
corporate letterhead as part of their initial offer, the differences between the item they are
specifically offering, and the equipment described by the standard product literature, to
substantiate compliance to all of the specifications set forth in this solicitation. In such cases,
any offer submitted with standard product literature but without the letter, explaining
compliance will result in the rejection of the offer for not meeting the solicitation specifications.

If samples of all “or equal” items bid are required for evaluation, such items are to be provided
at no cost to the County, and should be submitted with the initial offer, or at the time of specific
request. Failure to meet this requirement may result in your offer being rejected.

For “equal” products to be evaluated based on submission of product labels, the initial offer
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2.8

should be accompanied with labels indicating the specification and ingredients for each “or
equal’ item offered. Failure to meet this requirement may result in your offer being rejected.

The County shall be sole judge of equality, based on the best interests of the County, and its
decision in this regard shall be final. Items labeled "No Substitute” on the County’s
Bid/Proposal Submission Form are the only products that will be accepted under this
solicitation.

DELIVERY REQUIREMENTS

The awarded bidder shall make deliveries within forty—ﬂve (45) calendar days after the date of
the order. All deliveries shall be made in accordance ood commercial practice and all
required delivery timeframes shall be adhered to by the awarded bidder; except in such cases
where the delivery will be delayed due to acts of na : trikes or other causes beyond the
control of the awarded bidder. In these cases, th: =
the delays in advance of the original delivery date -
appropriately considered by the County

any back order perlod that ha
terminated, it is hereby under:

Jations shall be honored, unless written authorization is issued by the
new delivery date is mutually established. In the event that the
awarded bidder fails to eliver the products within the time specified, the County reserves the
right to cancel the order, seek the items from another awarded bidder and charge the
incumbent awarded bidder for any re-procurement costs. If the awarded bidder fails to honor
these re-procurement costs, the County may terminate the contract for default.
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2.10

STOCK LEVELS SHALL BE MAINTAINED BY AWARDED BIDDER

The successful awarded bidder(s) shall ensure that adequate stock levels are maintained at
its place of business in order fo assure the County of prompt delivery. If the delivery terms
specified in the Solicitation are not fulfilled by the awarded bidder, the County reserves the
right to cancel the order, purchase the goods through another awarded bidder, and charge the
Awarded bidder for any reprocurement costs incurred by the County.

PURCHASE OF OTHER ITEMS NOT LISTED WITHIN THIS SOLICITATION BASED ON
PRICE QUOTES

While the County has listed all major items within this sol Sitation which are utilized by County
departments in conjunction with their operations,_ F :"may be similar items that must be
ract. Under these circumstances, a

biain a price quote for the similar

ounty representative may
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SECTION 3 — TECHNICAL SPECIFICATIONS

SCOPE OF WORK

These specifications cover the acquisition of L.E.D Signals & Housings for the Miami-Dade
County Departments on an as needed basis.

Specification for L.E.D. Signals and Housing

Specification of the modules for L.E.D Signals and Hous_ingjtc_*,an be found listed under following
appendix:

. Appendix A L.E.D Pedestrian Signa

and/Person Module.

. Appendix B L.E.D Pedestrian Sign_ai-:Hand/Person countdbﬁﬁ odule
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Appendix A

Specification

MIAMI-BADE COUNTY PUBLIC WORKS DEPARTMENT
TEGHMNICAL SPECIFICATION

LED PEDESTRIAN SIGNAL
HAND/PERSON MODULE
(16" x 18" HOUSING)

Genaral Ouvarview

1 The LED pedestrian modules shall be designed ta be furnished in a standard
aluminium pedestrian signal head housing or as a refrofit replacernent for
existing modular neorn or shailar modules and shall oot requirs spedal tools
for installation.

2} The LED pedestian syrnbol modules shall fit into existing 16" x 18" vehicular
{pedestrian) signal housings puilt to Instifuie of Transportation Engineers
Vehicular Traffic Controf Signal Housings {ITE VTGSH) Standards without
modification to the housing.

3) The LED pedestrian symbol module, wher epecified firmished complels with
housing, shalf meet the additional requirerents as specified in Sections 8.0
“Hpusing" and 9.0 “Door Frame and Visar™, below.

4 The LED signal module shall consist of a side-by-side message by
combining the symbols of a "Hand" and “Walking Person’, displaved left to
right.

£33 The typical power consumption for he "Hand" shall be 8W, the typicat power

consumption for the "Persan” shall be TW.

1.6 Purpose

The purpese of this specification i1s 1o provide the minimum performance requirements for LED
pedastrian sigoal madutes {Hersafter called madule orf modutes) with "walking person” &
nwpraised hand®,  This specification shali be used for pnly the following size (nominal
message bearng surface). 406mmn X 457 mwn (18 in x 18 in). This specification refers 1o
definiions and practices desoribed in “Badestrian Traffic Control Signal Indications” published
i the Equipment and Materials Standards of the institute of Transporiafion Enginesrs,
referred to in this document as "PTCS1”

2.0 Definitions

The following defintions are In addition t© the definitiorg in the PTCSL
#.4 Catastrophic Faillure, The (olal loss of visibie Humination from the LED light sourae.

BID NO.:
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2.2 Chromazticity. The color of the light emitted by a module, speciffed by the x, ¥ chromaticity
coordinates on the 1931 Commission Internationale d'Eclatrage (CHE) chwomalticily diagrant.

2.3 Gonditoning. Energizing a LED signal module at o specified amblent lemperature for a
specified period of fime, to cause any early electronic componant mortafity failures to ocouwr
and 1o detect any component reliabllity profzlems,

2.4 Duty Cycle. The amount of time during a spsacified time period that a module s enargized,
expressed as a percent of the specified time period.

2.5 Abraslon Resismnoe Watarlal. A surfage coating or integral material that provides outsr lens.
front surface abrasion resisiance.

2.6 LED Light Seurca. An array of LEDs mourted on & printed circuit board.

2.7 LED padesirian Signat Module (modale). A sighaling unit comprised of an LED light sources and
a refated power supply, and any raguires jenses, which, when connected to appropriate
puwer, provides a pedestrian signal indication.

4 8 Luminancs. The luminous flux emitted o reflected from a surface, In a given direction, per
it solid angle, divided by the area of the suiface, expressed as odim®.

2.9 Minimum Maintalned Luminance. The minirmum luminance & module s required o provide
throughout service as a pedestrian control signal,

210 Hominal Operating  Voltage. Tha AC RMS vollage, 120 VAC, at which photomaetric
performance and power consumption are specified.

2 11 Power Consurmption, The electrical power in Watls corsuimed by a module when operated at
nomingt operaling voltage amnd amblent operating temperature range.

3 37 Power Factor. The power factor equals Watts divided by Vol-Ampere or the ratic of power
consumption in Watts ta Vaolt-Amperes.

2,93 Tolal Hammonic Distortten (THE. THLD IS the ratio of the root-mean-sguars (RMS) value of the
harmonics to the amplitude of the fundamenial component of the AC wavetornm.

214 Translate. To move an object along a2 finear vector, such that the ofentation of the object
does not rotate relative to the original frame of refercnce.

245 Turn GEF Time, The amount of thms required after ramoval of the nominal operating voltage
for the LED signal modute to show no visible illumination.

248 Turn OFF Vokage. The voltage below which the LED signal module emits no visible
Hurmination.

% 17 Tur ON Tims. The amount of Bme required for the LED signal module to reach 90% of full
Hiumination,

248 Voli-Amperes. The product of the root-mean-sqguars {RMS) line vollage and RMS line
currerd, measuraed with true RMS meters.
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3.0 Phyzsical & Mechanical Requirements

PSSP R SE P ISP S S

34 Generdl

3.1.1. Usage: Modules shall it into pedestrian signal housings manufaciured in accordance
with the ITE PTCS! Standard, March 1985, without modification to the hausing.

3.17.2. Installation requirements: Installation of a module into an existing pedestrian signat
housing shall only require the reroval of the existing optical unit components, Le., lens, lamp
modute, gaskets, and reflector; shall be weather tight and fit securely In the housing; and shalf
oonnect direclly to existing electrical wiring. Installation shall not require special tools.

3.1.3. The stres of the message bearing surfaces shall be in accordance with the
dimensions given in Table 1.

Table 1---Dimensions of Signat Sizes

Message Minimum
Beating Minimun
Surface Message Size
Height X Hg}igdhé‘ X
Width
A06mim 297mm x
457mmn 178mm
(16" x 187 (117 x 7%

3.1.4 LED Modules shall completely comply with the ITE PTCS! - Part 2: LED Pedestrian
Traffic. Signal Modutes specification. ETL/Intertek certified tast reports are required to verify ful
compliance 1o the [TE PTCSt- Part 2: LED Pedestrian Traffic Signat Modules specification.

3.2 The LEL Sighal Module

3.2.1 The module shall be capable of replacing the optical component of the pedestran
indication.

3.2.2 The lens shall have a textured surface to reduce glare,

3.2.3 The module lens may be a replaceable part, without the need {0 replace the complete
module.

3.2.4 Abrasion Resistance - A surface coating or integral material shall be used fo provide
front surface abrasion resistangs.
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325 For optimum diffusion of all Icons, there shall be a minimum of 1.5 inches of space
between the surface of the module Jens and the LEDs used to lfuminate the isons.

328 The “Potland Orange” LED's shall be of the latest AllnGaP technology and the “Lunar
White” LED's of the: lalest InGaN tachnology.

327 The configurations of the walking person ioon and upraised hand icon arg flustrated in
Figure 1 and Figure 2 respectively. The upraised hand and walking person fcons shall be a
mirimum of 11 inches high and 7 inches wide.
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Figure 2~ Upraised Hand icon

1.4 Environmantsl Reguiremonis

3.3.1 All exposed components of a module shall ba suitable for prolonged exposure to the
environment, without appreciable degradation that would Interfere with function or
appearance. As a minimum, selected materials shall be rated for service for a period of a
mipirmum of 80 months in a south-facing Arizona Desert installation.

3*3:;2 A module shall be rated for use throughout an amhbient operating temperaltre range,
measured al the exposed raar of the module, of
A0°C {-40°F) fo +T4*C (+185°F}.

3.3.3 A modulo shall be protecled against dust and meistare intruglon, inckuding rain and
Blowing rain.

3.3.4 The module lens shall not orack, craze or yellow dug to solar UV irradiation typical for a
south-facing Arizona Desert installation after a minimum of 60 months in service.

3.4 Construction

3.4.1 The moduie shall be 2 single, self-contained device, not requiring on-site assembly for
installation into an existing traffic signal housing. The power supplies for the module shall be
integral to the module and shall be conformaty opafed.

542 The assembly and manufacturing process for the module shall be designed fo assure
alt intemal LED snd eleckronic companents are adequately supported o withstand
mechanical shock and vibration from high winds and other sources.
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3.5 Materials

351 Materlals used for the lens and module construction shall confarm to ASTM
specifications for the materials, where aipphicable.

4.5.2 Enclosures containing either the power supply or electronic components of the signal
module shall be made of UL94 flame retardant materals. The module lens is excluded from
this requirement.

3.6 Module IdeniHication

3.6.1 Each module shall be identified on the backside with the manufacturer's name, moded,
operating characteristics and serial number. The operating characteristics ilentified shall
inciude the nominal operating voltage and stabliized power eonsumption, in watts and Voit-
Amperes. The main module label which includes the module’s sarlal number (of date ¢ods)
and the model number shall be aftached using polyester or vinyl self adhesive labels. The
use of paper labels is not acceptable.

3.6.2 Modules shall have a prominent and permanent verticat indexing indlicator, Le., UP
Arrow, of the word UP of TOP, for correct indexing and orentation It the signal housing.

3.6.3 Madules conforming io all requirements of this specification shall have a statement on
an atiached label which states conformance to the latest version of the ITE FTCSl — Part 2
LED Pedestrian Signal Specification,

4.8 Photometric Requiremants

41 Luminance, Uniformity sed Distribation T e

4.1.1 For a minimum petlod of 8¢ monibs, the minimum maintained fuminance values for
the modules under the operating conditions defined in Sections 3.3.2 and 5.2.1, when
measured normal to the plane of Ihe icon surface, shall not be less than:

. Walking Person: 2,200 cdim®
. Upraised Hand: 1,400 cdim®
. Countdown Oigits: 1,400 cefm®

The luminance of the ernitting surface, measured at angles from the nermal of the surface,
ray decrease lincarly to a value of 50% of the valyes listed above at an angle of 15 degrees.

The light output requirements i this specification apply to pedestian signal heads without
any visors, hooded or louvered (egg-orate). Addition of sueh visors may affect the light output
of the signal head.

41.2 The uniformity of the walking person, upraised hand, and countdown digit fcons’
juminance shall meet a ratio of nol more than 1 to 10 between the minimur: and maximum
wuminance vahles, as measured in 12mm (0.5 in) diameter spots.
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4.1.3. When operating within the temperature range specified in Section 3.3.1, the average
juminance of the module shalf not exceed three times the maintained minimum fuminance of
tha motules, as defined in Section 4.1.1,

4.2 Chromaticity

The standard colors for the LED Pedestrian Signal Module shali be White for the walking
person and Portland Orange for the upraised hand and countdown digiticons. The colors for
thase icons shall conform to the foftowing color regions, based on the 1831 CIE chromaticity
diagrarm:

Walking Person—White:
Blue boundary: x = 0.280,

1* Green boundary: 0,280 = x < 0.400
¥ = 0.791 7+ 0.08B3,
2™ Green boundary: 0.400 £ x < 0.450

y = 0.4600x + 0.2310.
Yellow boundary: = 0.450
1+ Purple boundary: 0.450 s x = 0.400
¥ = 0.4600x + 0.1810.
2™ Purple boundary’ 0.400 £ x < 0.280
y = 0.7917x + 0.0483,

While
1 Point X ¥
| 1 0.280 £.320
2 4.400 0.415
3 0.450 0.438
4 (3.450 (.388
§ 0.400 0.365
8 (.280 0,270
UpRAISED HAND —FPORTLAND ORANGE:
YELLOW BOUNDARY; ¥=0.390
WHITE BOUNDARY: (.600 < x< 0.880
v= 0 8900 X

Rep sounbary, v=0.331,

Pottfand Orange
Poinf | x ¥
4 0.6085 0.380
2 0.600 0.390
3 £.659 0.331
4 {.665 0,331

The color regions are illustrated in Attachment 1,
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4.3, Color Uniformity

The uniformity of the emitted colars shall be such that any color measurement within a
12rmm (0.5 in) spot on the emitting surface shall fall within the following regions around
the average measured color of the enlire emitting surface:

«  \Walking Person—White: ,‘ﬂf’s xl)-){é vz}s‘om :

where Ax and Ay are the differences in the chromativity coordinates of the measured colors to
the coordinates of the average calor, using the CIE 1831 Chromaticity Diagram and a 2
degres Starndard Observer,

«  Upraised Hand and Countdown Digits—Portland Orange:

The dominant wavelength for all individual eolor measurements shalt be within £3 nm of the
dominant wavelength for the average of 2l the individual color measurements,

5.0 Eleetrical

b R A # e £y b e o e S OB B kPS8 T T R ST

5.1

5,1.1 All wiring shall meet the requirements of Seclion 13.02 of the VTCSH standard.
Secired, color coded, 600V, anti-capliiary, 18 AWG jacketed wires, 1 meder {39 in) in lenglh,
conforming 1o the NFPA 70, National Electrical Code, and rated for service at +109°C, shall
be provided,

5.1.2 The following color scheine shall be used for the module’s AC power leads: Crange
for the upraised hand and countdown digits, Blue for {he walking person, and White for
common,

5.1.3 So as 1o reduce crowding of terminal biocks and housings, modules containing a Mand
& Person Overlay display as well as a Countdown Timer display shalt have only three wires
{1 orange, 1 blue, 1 white} exiting the LED madule for glectrical connaction to intersection
field wires,

5.1.4 The AC power leads shall exit the module via a rubber grormmetied strain relief, and
shall be ferminated with guick connect terminals and spade tab adaplers. The leads shall be
separate at the point af which they leave the modute,

5,2 Voltage Rangs:

5.2.1 LED signal modules shall operate from a 8013 Hz AC line power over a voltage range
from B0 to 135 VAC RMS.

5.2.2 Fluctuations in ine voftage over the range of 80 to 135 VAC shall not affect luminous
intensity by more than 10 percent.

5.2.3 The motule sircuitry shall prevent flicker of the LED outpuf at frequericies less than 100
Hz over the voltage range specified in Section 5.2.1.
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52.4 Low Voitage Turn OFF: There shali be no visible illumination from the LELD signal
module when the applied voltage is less than 35 VAC,

5.2.5 Tumn-ON and Tum-OFF Time: A madule shall reach 90% of full ilumination {furn-ON)
within 75 msec of the application of the nominal pperating vollage. The signal shall cease
emitiing visible fumination {urn-0F F) within 75 msec of the resrioval of the nominal operating
voltage.

526, Default Condition: Far abnormal conditions when nominal voltage s applied to the
Hand and Person phase wires (with each icon having a neutral return path) tie pedestrian
signal unit shalt default to the hand symbol ar shall be blank.

5.3 Transtont Voltage Protection

The on-board circuitry of the module shail include voltage surge protection, to withstand high-
repetition noise Iransients and low-repefition high-energy transients as stated in Section 2.1.8,
NEMA Standard TS 2-2003, In addition, the module shall comply with the following
standards: IEC 1000-4-5 at 3k with a 2 ohim solrce impedance, ANSIEEE CB2, 41-2002;
IEC 61000-4-12 (BkY, 2004, 100kHz ring wava),

5.4 Eloctronic Noivg

The LED signal and associated on-board circuitry shalt meet the requiremants of the Federal
Communication Commission {FCC) Title 47, Subpart B, Section 15 regulations conceming
the emission of electronic nolse by Class A digital devices.

5.5 Power Factor {PF) and AG Harmonies

551 Modules shall provide a power factor of 0.80 or greater when operated at Tismiiriat
operating voltage, and 25°C (T7°F).

55,2 Total harmonic distorfion Induced Into an AC power line by a module at nomingl
gperating voltage, and at 26°C {T7°F), shall not exceed 20%.

5.6 Conlrolier Assernbly Compatibrility

58.1 The current draw for hand and person icons shall be sufficient to ensure compatibility
and proper triggering and operation of load current awitches and cordlict mondtors in signal
controiler units,

5.8.2 OF State Vollage Decay: When the fsnd or person icon is switched from the On state 1o the
Off stale the terminal voltage shall decay o a value less than 10 VAC RMS in less than 100
milliseconds whert driven by a maximusm allowed Inad switch leakage current of 10 milliarps peak
(7.1 mitiamps AC).

87 Failed State Impedance

The muodule shall be designad to delect catastrophic loss of the handiperson LED load. Upon
sensing the loss of the LED load, the module shall present a resistance of 4l least 250 Kk} across
the handipsrson input pawer leadis within 300 msec. The LED light source will be said fo have
failed catastrophically ¥ it fails o show any visible lumination when energized according o
Section 5.2,1 after 7h msec.
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§.0 Chaality Assurance
£.1 General o

6.1.1 Quality Assurance Program: Modules shali be manufactured in accordance with a
vendar quality assurance (QA) program. The QA program shall Include two types of quality
assurance: (1) design quality assurance and (2) production quality assurance. The production
quality assurance shall include statistically controfled rouline lesls i¢ ensure minimure
performance levels of modules built to meet thiz specification.

6.1.2 Record Keeping: QA process and test results documentation shal be kept on fila for a
minimum period of geven years,

6.1.3 Conformance. Module designs not salisfying design qualification testing and the
production quality assurance testing performance requirements in Sections 6.3 and 6.4
should net be labeled, advertised, of sold as corforming io this specification.

" 6.2 Manutasturers’ Saris Numbers

Each module shalt be identified with the information specified in paragraph 3.6.1.
8.3 Prodiction Tasts & inspections

6.3.1 Production Test Requirements: All modules tendered for sale shall uncergo the
following Production Testing & Inspection prior to shipment. Failure of a module to meel the
requirements of Production Testing & Inspection shall be cause jor rejection. Test results
shalf be maintained per the requirement of Saction 6.1.2.

6.3.1.1 All Production Tests shail be performed at en ambient temperaturs of 25°C {77°F) angd
at the nominal operating voltage of 120 VAC,

£3.2 Production Luminance Test: Hand/Person icons shali be tested for maintained
minimum luminance. Any measurement with a correfation to the luminance reguirements of
Section 4.1.1 may be used, Modules that do nol mest the maintgined minimum minance
requirements as per Section 4.1.1 shall be rejectad.

6.3.3 Power Fagtor: Hand/Person icons shall be tested for power factor per the requirements
of Section 5.5.1, A commercially available power facter meter may be used lo perform this
measurement, Fallure of a module fo meet the requirements for power faclor {5.5.1) shall
be cause for rajection of the module.

6.3.4 Gurrent Consumption Measurement: Hand/Person icons shall be measured for current
flow in Amperes, The measured current values shall be compared against the design
cursent values from design gualification measurements in Section 8.4.6.1. A measured
cureont consumption in excess of 120% of the design qualification current value for an
amblent temperature of 25°C (77°F) shalt be cause for rejection of the mitstiube.

63,5 Visual Inspection; Al modules shall be visually inspected for any extorior physical
damage or assembly anomalies. Careful afterdion shall be paid to the surface of the lens fo
ensure there are no scratches (abrasions), cracks, chips, discoloration, or other defects,

The presence of any such defects shall be cause for rejection of the module.
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8.4 Basign Guatifcation Teating

6.4.1 Design Qualitication testing shall he performed on the handiperson teons of now modole
designs, and when a major desipn change has been implemented on existing hamd/person pedestrian
signal desigay. Modules used in desipn qualification tesling shall be represemtative of the
menufactirer’s proposed normst production,

6.4.1.1 Testing shall be performed onee every 3 yews or when the module desipn or LED
technology has been chunged. Test data shall be retained by the module mamafacturer in accordance
with Section 6.1.2 or for 60 menths following final production of # speciic desiga, whichever is
longer.

6.4.1.2  Six moduales shall be used in Design Qualificaion Testing, Al six modules shalt be
subjected 1o vonditioning {6.4.7), foliowed by the Environmental Tests (6.4.3).  Following the
Environmental Tests, three modules shall undergo Pliotometric & Colorimetric Tests (6.4.4). The
rempining three modules shall vnderge the Bleciricat Tests (6.4.5) and Comroller Compatibility Tests
(6.4.5.11). Tests shall be conducted in the order described hereln, unless otherwise specified.

6.4.1.3 In arder for a module design to be considered acceptable for marking with the label
described in 3.6.3, ail tested modules must comply with the acceptancefrejoction critexia fov the
Environmental Tests (6.4,3), Photometric & Colorimetric Tests (6,4.4), Electrical Tests (6.4.5), and
Contrafior Assembly Compatibility Tests {6.4.5.1 1),

6.4.2 Conditioning: Modules shall be energized for a minimim of 24 hours, at 100% duly
eycle, in an ambient tarmperature of +60°C (+140°F).

£.4.3 Environmental Testing:

6.4.3.1 Mechanical Vibration Testng: Three modules shall be tested per MIL-STD-883, Test
Methad 2007, using lhres 4-minute bycles along each x, y, and Z axis, al a force of 2.5 Gs,
with a frequency sweep from 2 Hz to 120 Hz.

6.4.3.2 Temperature Cycling. Temperature eyeling shall be performed per MIL-S8TD-883,
Test method 1010, The temperature range shall be par Section 3.3.1. A minimum of 20
cycles shall be performed with a2 30-minute transfer time between temperature exiremes
and a 30-minute dwelt tirme at each tesnperatura. Modules under test shall be non-operating.

6.4.3.3 Moisture Resistance. Moisture resistance testing shall be paripamed on a sample of
three modules per MIE-STD-810F, Procedure 1, Rain and Blowing Rain. The teat shall be
conduced on & stand-alone unit, without a profective housing. The rainfall rate shall be 1.7
mm/min {4 infhr) and dropiet size shall predominantly be between 0.5 mm and 4.5 mm. The
module shall be rotated through 120 degress and the duration of the test shall be 30
minutes. The module shall be energized throughout the tesl. The water shall be at 25°C,
The wind velocity shall be 80 knvhr (50 mph). Any eviderice of internal moisture inta the
moduie shall be cause for rejection,
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6.4.32.4Hard Coat Test {Optional): When applicable, a sample of three (3} modules shall be
tested in accordance ta the abrasion resistance test ASTM D044, A weight of 500 grams
shall be applied on a CS10F wheel for 150 cycies.

6.4.3.5 UV Stabilization: Documentation may be provided that clearly demonstrates that the
external lens complies with the requirements of section 3.3.4.

6.4.3 6. Frvironmenial Tests Evaluation: At the conciusion of the Environmenial Tests, all the
madules will he visually inspected for damage.

6.4.3.7 Acceptance{Rejection Griteria: The Igosening of the fens, or any internal componems,
or evidence of other physical damage, such as cracking of the madule jens or housing, oF
presence of intemal moisture after testing shall be considered a failure for the proposed
degign.

6.4.4 Photometric 8 Calorimefric Tests: Three of the rmodiies that were subjecied 1o the
Environmenial Tests shall undergo Photemetiic & Colorimetric Tests, Untess otherwiss
specified, these tests shall be performed with the modules energized at pominal operating
voltage {120 VAC).

6.4.41 Maintained Minimum Luminance: The sample sel shall be tested for maintained
minimum luminancs at both 25°C and 747C. Prior to making measuremeants, sach module
shall be operated at a 100% duty cycle for a minimum of 60 minutes at the test temperalurs,

6.4.4.2 For clevated temperature testing at 74°C, the modules to be tested shall be
mounted in a temparature-testing chamber so that the axternal surface of the emitting lens
i oulside the chamber and all portions behind the lens are within the chamber at =
temperature of 74°C (165°F), The air temperature in tront of the fens of the module shall be
maintained at a minimum of 48°C (120°F) during the elevated temperature testing.

Measurements shall be made using 2 luminance meter located on the physical axis of the
miodule lens at & dislance such that the selected aperture samples a spol size of 12mm (0.6
inch) at the jens surface. The position of the luminance meter shall be translaled from side
to side and up and dowr, s0 as to sample nine points across the emitting surface of tha
maodule.

The luminance values for the nine points shall be recorded and the average valtie
calculated.

Modules for which the calculated average vajue of huninance does not meet the
requirements of Section 4.1.1 shall be rejected.

6.4.43 Luminance Uniformity: The sample set shalt be tested i accordance with the
requirements of Section 4.1.2, using the recorded values of luminance, at a testing
temperature of 25°C. The highest and lowest values of luminance shall be recorded and
compared. Modules not meeting requirements of Seation 4.1.2 shall be rejected,

5.4.4.3.1 Maxirum Luminance: The sample set shall be iesied in accordance with the
requirements of Section 4.1.3, using the recorded values of luminance, at tesling
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temperatures of 25°C and 74°C, Modules for which the calculated average value of the
Juminance exceeds the limit established in Section 4.1.3, at either or both temperature
levels, shall be rejected.

8.4.4.4 Chromaticity: From the saniple set, two modules shall be measured for chromaticity
per the requirements of Seclion 4.2. Prior fo making measurements, each module shall be
operated at a 100% duty cycle for a mintmum of €0 minutes at +28*C {+77°F}). Color
measurements shall ba made using a spectro-radiometer with & maximum bandwidth of 4
nm, or a colofimeter that has a measurement uncertainty of less than 2.5% over the
emission bandwidth of the icon under measurement.

Measurements shall be made by locating the instrument on the axis normal to the emilling
surface of the icon, at a distance such that the meter samples a spot size of 12mm {6.5
inch) at the lens surface. The posifion of the instrument shall be translated from side to site
and up and down, so as to sample nine points across the emitting surface of the module,

“The chromaticity coordinates of the emitted light at the nine points shall be recorded and the
average value caleulated. In addition, the dominant wavealangths for the nine sampled poinis
of the hand icon shall be calculated and recorded.

Modules for which the caleulated average chromaticity coordinates do not meet the
requirements of Saction 4.2 shall be rejected.

65.44.4.1 Color Uniformity: The sample st shall be tested in accordance with the
requirements of Section 4.3, using the recorded values of the chromaticity coordinates
(walking person—white icon) or the dominant wavelengths {hand—purtland orange icon),
frorn Saction 6.4.4.4. Modules not meeting requirements of Section 4.3 shall be rejected.

6.4 4.5Photometric & Colofimetric Tests Evaluation: At the conclusion of the Photometric &
Colorimetric Tests, the measurement data shall be compared to the requirements of
Sections 4.1, 4.2 and 4.3,

6.4.4.6 Acceptance/Rejection Criteria: The fallure of any modute to meet all of the
requirements for maintained minimum luminance {4.1,1} and maximum permissible
luminance (4.1.3) at 25°C andlor 74°C, and the requirements for lominance uniermity
{4.1.2), chromaticity (4.2}, and color uniformity (4.3} at 25°C, shall be considered a fallure of
the proposed design.

6.4.5 Electrical.

6.4.5.1 Currant Consumption: The sample set shall be measured for current flow in
Amperes. The measured current vajues shall be used for quality compariscn of Production
Quality Assurance current measurements on production medules,

£.4.5.2 Temperature va. Power Consumption: The sample set ghall be tested 0 maasure
the change in power consumption in Watis versus the change in temperature over tha
specified operating temperature range. This data shalf be recorded and may be made
avaisbte to all end users.
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6.4.5.3 Power Consumption ve. Long-Term Life: If e rated powor consumption of the module
at 25°C (77°F) and 74°C (165°F) wilt change more than 10% over tine, the manufacturer may
provide dooumentation showing the projected power cansumption in Watts of ihe moduke
over a periad of 60 months from the date of instaiation. This documentation may Include data
for the following temperatire polnta: 0°C (32°F), 25°C (77°F}, B0°C (122°F) and 74°C (1 85°F).

6.4.5.4 Power Factor (FFF): The sample set shall be measured for power factor per {he
requirements of Section 3.86.1. A coramercially available power factor meter may he used to
perform this measurament. The PF shall be calculated separately for aach of the cons for
the module.

6.4.5.5Tctat Harmonic Distortion (THD): The sample set shall be measureg for total
harmonic distortion per the requirements of Section 5.5.2. A caminercially available {otal
harmonic distorion meter may be used o perform fivs measurement. The THD shall be
measured for each of the icons for the module,

6.4.5.6Law Voltage Turn Off: The sample set shall be measured to ensure complianoe with
the low voltage turn-off requirement of Section 5.2 4, To test for this condition each icon must
first be fully iBuminated at the nominal operating voitage. The applied voliage shail then be
radyced io the point where there is no visible lumination, This point must be greater than 35
VAD RMS AL,

6.4.57 Turn-On and Tum-Off Times: The sample set shall be measured 10 ensurs
comphance with the turm-on and turn-off requirements of Section 5.2.5. The measUrernent
shall be conducted using a hwo channel oscilioscope 1o measure {he time delay batween
when the moduie is energized at 120 VAC RMS and when the light output reaches 90% of full
sutput. A photo-multiplier tube shall be used to measure the light output of the module, The
same apparatus shall be used to measure the time delay between when the module is de-
energized and when the light output reaches 0% of full outpul. The time in msec shall be
plotted in the X axis and light output shall be plotted in the Y axis.

A module nol reaching 80% nominal light outpiat within 75 msec at starf-up or stl]
showing Hght output 75 msec after being de-energized shall be deemed 1o have taited
this test.

6.4.5.8 Electronic Noise: From the saimpie sel, a sample of 2 modules shall bes tested. The
medutes shall be testad for conformance with the requirements of a Class A digital device,
as specified In FCC Title 47, Subpart B, Section 15,108k},

6.4.5.0 Nondestruct Transient Immunity: The sample set shail be tosted for transient
immunity using the procedure described in Section 2.1.8, NEMA Standard TS 2-2003.
Failure to meel these requirements shall be cause for rejaction.

6.4.5.10 FElectdcal Tests Evaluation: At the conclusion of the Eleclkical Tests, the
measuremant data shalt be compared to the requirements of Suctions 5.2 through 5.7,

6.4.5.10.1 Acceptance/Rejection Criteria: The failure of any module to meet the applicable
requirements of Sections 5.2 through 5.7 shall be considered a failure of the proposed
design.
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6.4.5.11 Controller Assembly Compafibility. Due to the low load current draw arxd high off-
state impedance of modules, testing shall be performed to ensure the madule design is
compatible and operates properly with load current switches and conflict raonitors in NEMA
and Type 170 raffic signat control units.

Before performing the following tests, the manufaciurer should ascerain which type of
signal controller unit{s) the procuring traffic authority customer has in use and tailor these
tests to mest the requirements of that type and moded of controller unlt(s}.

6.4.5.11.1 Load Switch Compatibility. The sample set shall be tested for compatibility and
proper operation with load current switches. Each modute shall be connected to a vatriable
ac voltage supply. The ac line current into the modute shall be monitored for sufficient
cureent draw to ensure proper load switch operation while the voltage is varied from 80 VAC
RMS to 135 VAC RMS. Failure of the current diaw lo ensure proper load current switch
osperation shall be cause for rejection.

6.4.5.11.2 Signal Conflict Monitar (M) Compatibility: The sample sel shall be tested for
compatibility and proper operation with signal conflict monitors. Each module shall be
operated from a 135 VAC RMS supply. A 18.6 k(2 resistor shall be wired in series in the hot
fine between the module and the ac power supply. A single-pole-single-throw switch shall
he wired in parallel across lhe 19.5 kQ resistor. A 220 k0 shunt resistor shall be wired
between the hot line connecilen and the neutral line connection on the meodulfe. Conflict
monitor compatibility shall be tested by measuring the voitage decay across the 220 kO
shunt resistor as foliows: The single-pale-single-throw switch shall be ¢losed, shorting out
the 19.5 kO resistor, allowing the ac power supply to luminate the module. Next the switch
shall be opened, and the voltage across the 220 k0 shunt resistor shall be measured for a
dacay to a valus equal to or less than 10 VAC RMS within a time period equal & or less
than 100 milliseconds. Thie test shalt be repeated a sufficient number of imes o ensure
that testing occurs at the peak of the ac line voltage cycle.

A voltage decay across the 220 k() shunt resistor to a value greater fhart 10 VAC RMSE or a
decay lime to 10 VAC RMS greater then 100 milliseconds shall be cause far rejection.

6.4.5.11.3 Contraller Assembly Compatibility Evaluation: At the conclusion of the Controller
Assembly Compalibility Tests, the measurement dafa shall be compared to the
requiremeants of the specific make antd model Contralier Assambly with which the madule
daesign Is intended to cperate.

54.511.4 Acceptance/iRejection Critera: Failure of the module to draw sufficlent current
to ensure compatibility with the load current switches in the appropriate Controller Assembly
(5.7) andfor failure of the cirouit voltage ta decay to a value equal fo or less than 1OVAC
RMS within a time period equal to or less than 100 miliseconds (5.7) shall be considerad a
falture of the proposed design.

6.4.5.12 Failed State Impadarnce Test: The modules shall be tested for compliance with the
reguirement for provision of a fajlled-state impedance (5.7). The test is conducted n two
parls: first the module is energized with e LED load disconnected from the power supply
o establish the failed-state impedance. Next, the requirement for the Tailed siale impedance
is tested. The moduls shiall be operated from a 124 VAC woltage supply,
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a) Wire a BU kO resistor in series with the hot line between the module and the AC power
supply. A 100 k0 shunt resistor shall be wired between the hot line sonpection and the
naulral line conneclion on the module, A single-pole-single-throw switch shall be wired In
parallel with the 50 kO resistor. With the switch in the closed position and the LED load
disconnected from the module power supply, erergize the module for 300ms to
establish the falled state impedance (5.7).

b} The second part of the failed state impedance test is conducted to insure that the
appropriate failed state impedance is established, The switeh is opened and the circudt
is energized by the 120VAC voltage supply, The voltage across the 100 k(2 shunt resistor
shall bs continuously monitored. The voltage shall decay to @ value equal 1o or greater thar
70 VAC RMS. For the continuous interval of 500 ms through 1500 ms, after energizing the
cirout with an open swich, the measured vollage shall be 70 VAC RMS or greater. Tha
sacond parl of the test shall be ropeated 10 times, with the minimum voltago recordad
during the continuous inferval of 500 ms through 1500 ms, after energizing ihe circuit with
an apen switch, recorded as the final test valus.

645121 Falted State tmpedance Test Evaluation: At the conclusion of the Failed State
Impedance Test, the measurement data shall be compared to the requirement of Section 6.7.

6.4.5.12.2 Acceptance/Rejection Criteria Failure of the voltage across the 100 kQ shunt
resistor to remain 4l a value equal o or greater than 70 VAC RMS for the continuous time
interval of 500 ms through 1500 ms, after energizing the circuil with an open awiich,
shall be considered 3 fallure of the proposed design,

7.0 Housing {When modules specified comgplete with Housing}

7.1 The maximum overall dimensions of the signal head shall be 18-12 inches
wide, 18-3/4 inches high noluding latch/hinge lugs, and 9 inches deep,
inciuding the sunshield,

7.2 “The hisusing shall be a one (1) plece cotrosion resistant aluminum alloy die-
casting complete with inlegrally cast top, battom, sides and back. Four {4
integrally cast hinge lug pairs, two {2} at the top and two (2) at the bottom of
each case, shall be provided for oparation of a swing down door.

7.3 The housing for pedestrian signals shall be dustproof, weatherproof and
corrosion resistant and shall provide for easy access to and replacement of
all camponentis.

71 The housing shall have openings at the top and bottom fo accommodate
standard Department approved traffic signal mounting brackets. The top
and botom openings of the housing shall have a traffic signal industry
standard Shurlock boss. The testh shall be clean and sharp, o provide full
engagement with the mouniing brackets. The radial angular grooves of the
Shuriock boss when used with the Shurock fitings shall provide total
positive positioning of the entire signal head to eliminate rotation or
misalignment of the head.
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8.0 Door Frame and Visor (When moduies spacified complste with Housing)

81

B2

83

84
g5

88

8.7

‘The doorframe shall be a one (1) piece corrosion resistant aluminum alioy
die-casting, complele with iwo (2) hinge lugs cast at the bottom and two (2}
lath slots cast at the top of the door. The door shall be attached to the
housing by means of two (2) Type 304 stainless steel spring pins. Two (2)
stainless steel hinged bolts with captive stainless steel wing nuts and
washers shall be atiached to the housing with the use of stainless stsel
spring pins. Therefore, latching and unlatching of the door shail require no
lools.

The signal head shall be provided with a Z-crate type or Deparment
approved equivalent type visor {(sunshield) designed 10 aliminate sun
phantom. .

The Z-crate type sunshield shall be installed parallel to the face of the
Hand/Person symbol message. The 7-crate sunshield assembly shalt be
held in place by the use of stairnless steel screws.

The Z-crate type sunshigld assembly shal consist of horizontal louvers
formed in a zigzag pafiern or a Depariment appraved pattern,

The basic material used in construction of the visor shall be nominally 0.030
thick and sghall be one-hundred percent (100%) impregnated black
polycarbonate plastic processed with a flat finish on both sides.

The assembly shall be enclosed in a mounting frame constructed of 0.040
minimum thickness aluminum or polycarbonate plastic. This frame shall be
1.1/2 inches deep and shall contain mounting holes for direct insertion in the
pedestrian signal doorframe.

When installed in front of the HandfPerson signal messages, when Huminated,
the visor (sunshiekd) shall not obscure or modify the clear recognilion of 2
“Hand® or “Walking Persorn® symbol to a pedestnan facing the signal head at
zero degrees (0°) herizontal, when viewed installed, at a height between 7 0
10 feet vertically above the sidewalk from a distance petween fifteen feet (157
and one hundred-twenty feet (120,

4.0 Warranty

Manufacturers shall provide a written warranty issued by the taciory located in the NAFTA
country of module origin with the following minirum provisions:

91

8.2

2.3

Modules shall be replaced, repaired or purchase value refunded if the module fails fo
function as intended due to workmanship of material defects within the first sixty (60)
maonths from the date of delivery.

Modules which exhibil luminous intensities less than the minimum speoified values
within the first sixty (80) months of the date of delivery shall be repiaced, repaked of
purchase vatue refunded.

Upon reguest, the LED pedestian module Manufacturer shall provide wrillen
documentation of its ability to salisfy a worst-case, catastrophic warranty claim. A
current corporata annual report duly-cerfified by an independent auditing firm,
containing financial statements ilustrating sufficient cash-on-hand and net worth %o
satisfy a worst-case, catastrophic warranty claim is an example of suitable
documentation. The documentation shall clearly disclose:

BID NO.:
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The cawmntry in which the faciory of module arigin is located.

The name of the company of organhization that owns the factory of modula
origin including any and all of its parent companias andfor organizations,
and lheir raspective country of corporate citizenship
Eor fierns with business andfor corporate citizenship in the United States of
fess than seven (F) vears, the procass by which the end-usersfowners of
the modules wifl be able to oblain worst-case, catastrophic warranty service
in the event of bankruptey or cessation-of-operations by the firm supplying
the modules within Norh America, or in the ewvent of barkrupicy ©F

cessation-of-operations by the owner of the factory of origin, shall be clearly

disclosed.

LED Hand-Borson Modite-Halsing TS.08-16-07 Ao
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MIAMI-DADE COUNTY PUBLIC WORKS DEPARTMENT
TECHNICAL SPECIFICATION

LED PEDESTRIAN SIGNAL
HAND/PERSON - COUNTDOWN MODULE
(16" x 18" HOUSING)

1.0 $urpose

The purpose of this specification is to
provide the minimum  performance
requirements for LED pedestrian  signal
modules  (hereafier  called module or
modites) with “walking persor”, “upraised
hand”, and “pountdown digl” icons.  This
specification shall be used for only the
following size (nominal message bearing
surface); 408mm x 457 mm {16 in x 18 in).
This specification refers fo definitions and
practices described In “Pedestrian Traffic
Control Signal Indications” published in the
Equipment dnd Materlals Standargs of the
Instifute of Transporiation Engineers,
referred 1o in this document as "PTCEL"

2.0 Definitions

i fosiowsng definilions zre b addliion b e definitons i the
PTCRI

2.1 Catastrophie Failure. The total joss of visible
Hlurnination from the LED light source.

2.7 Chrowaticity. The cofor of the Hight emitied
by a module, specified by the x.y
chromaticity coordinates on the 1831
Commisslon Inlernationale d'Eclairage (CIE)
chromaticity diagram.

23 Conditioning. Energizing a LED signal
module al a specified ambient temperature
for a specified period of ime, to cause any
sarly slectronic component mortality failures
to ocoyr and to delect any component
reflability problems.

2.4 Duty Cyele. The amount of time during a
specified fime peried that a medule Is
energized, expressed as a percent of the
specified time peried,

25 Abrasion Resistance Matedal. A surface
coating or integral material that provides
outer lens front surface abrasion resistance.

2.6 LED Light Seurce. An array of LEDs
mounted on a printed ircuit board,

27 LED Pedesirlan Signal Module {medute). A
signaling unit comprised of an LED light
snurces and a refated power supply, and
any required lenses, which, when connecled
to approprigte power, provides & padestrian
signal indisation.

2.6 Luminence, The luminous flux emitied or
reflectad from a surface, in a given direction,
per unit solid angle, divided b)zr the area of
the surface, exprassed as od/m®.

%8 Minimum  Maintained  Luminance, The
misimum luminance a module is required lo
pravide throughout service as a pedestrian
conirol signal.

2.40 Hominsl Operating Voltage, The AC RMS
voltage, 120 VAC, at which phofometric
porformance and power consumption ate
speclfied.

2.1 Powsr Consumpton. The electrical power in
Walts conswned by a moduls  when
aperated at nominal operaling voltage and
ambient aperating temperature rangs.

242 Powes Factor, The power factor equals
Walts divided by Volt-Ampere or the ratle of
power consumption in Walls to Vol

Amperes,
2,43 Total Harmonic Distortion (THES, THD is the

ratio of the root-mean-square [RMS) value
of the hammonics io the amplitude of lhe
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fundamental component  of  the AG reguirements as spacified in Segtions, 8,4
waveform. *Housing” and 8.0 "Deoor Frame and Visor,

244 Transinte. 7O move sn object along a
finear vector, such that the orientalion of the
object does not rotate relative to the originat
frame of reference.

215 Tuth OFF Time. The amount of Hme

required after remaval of the notninat
operating voltage for the LED signal modile
o show no visible illumination,

Message AT ——
2.16 Turn OFF Voltage, The voitage below which Bearing Mes: Size
the LED signal moduie emitls na visible Surface assage s
Burmdnation, Helght X Hﬁ\;ﬁgdr;:] x
247 Turn ON Time, The amaunt of fime Width
required for the LED signal module t© reach
0% of full ifumination.
2.18 Volt-Amperes. The product of the rcot- -
mear-square {RMS) line voltage and RMS 406mm: x 2GTmm %
ine current, measurgd with true RMS A57mm 4T 8im
meters. {16" x 18"} (11" % 73

4.0 Physical & Mechanical Reguinermsnts

3.1 Gonaral

3.1.1. Usage: Moedules shal fit into
pedestrian signal housings manufactured in
accordance with the ITE PTCSI Standard,
March 1885, without modifications ta the

housing.

3.1.2. installation requirements: Instaltation
of a madule inlo an existing or as a retrofit
raplacernent for existing madular neon or
gimilar pedestrian signal housing shall only
require the removal of the existing opticat
unil components, Le., lens, lamp muodule,
gaskets, and reflector; shall be weather tight
ard fit securely in the housing: and shall
sonnect direcly to existing electrical wiring.
Insialiation shall not require special tools.

The LED pedestian asymbolicountdown
module, when specified furnished complate
with__housing.. shall mesl Ihe addilional

below,

3.1.3, The sizes of the message boarng
surfaces shall be in accordance with the
dimensions given in Table 1.

Table 1-—Dimensions of Signal Sizes

2.1.4 Modules shall completely comply with
the ITE PTCSE — Pant 20 LED Pedastrian
Traffic Signal Modules  specification.
ETLAntertek cerifiad test reports are requined
to verify full compliance to the ITE PTOS] —
Pat 2: LED Pedestrian Traffic Signal
Modules specification.

3,2 LED Signal Module

3.2.1 The module shall be capable of
repiacing  the oplical component of the
pedestrian indication,

322 The lens shall have a lexiured
siyrface 0 reduce glare.
34.2.3 TtThe module lens may bhe &

reptaceable part, without the nead o replace
the complete module.
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3.2.4 Abrasion Resistance - A surface
coating or integral materal shall be used 1o
provide front surface shrasion resistance.

3,25 For optimum diffusion of all icons,
there shall be a minimum of 1.9 inches of
space between the surface of the module
lans and the LEDs used to Huminale the
icons,

326 The "Porffand Orange” LED's shail
be of the latest AlinGaP technology and the
"Lunar White® LED's of the lalest inGaN
fechnology.

3.27 The configurations of the walking
person icon and upraised hand icon are
Hlustrated in Figure 1 and Figure 2
respectively, The upraised hand and
walking person icons shall be a minimum of
11 inches high and 7 inches wide.

3.2.8 The LED countdown display shall
cofnsist of two "7 segment” digits forming the
fime display. The configuration of the
countdown display shall be such that the
height of the countdown digits shall be B
inches and the overall width of the digit
display {hoth digits side-by-side} shajl be 7
inches. Each individual 7-segment digit
shall be 3.25 inches wide, with 05 inches of
space befween the two digits.

3259 The countdown display shall be
MUTCD compliant for crosswalks over 100
feetlong.

3.2.10 Countdown Drive Clreuitry

3.2.401 The Countdown Timar potfion
of the signal shall have a high "off state”
input impedance se as not to provide a load
indication 16 conflict moritors a@ind Interfere
with the monitorng of the pedestrian signals.,
The input impedance of the countdown
gircuitry shall maintain & voltage reading
abave 25 VAC to the conflict monitor for a
minimum of 4 units connected on the same
chanpel.

3.2.40.2 The Countdown Timer drive
circuitty shall nol be damaged when
subjected to  defective load switches

providing a half wave signal autput.
3.2.11 Countdown Functionality

32111 The courddowr module shall
s compaiible with all  traffic  signal
cortrofiers that are fully compliant to NEMA
T5-1, NEMA TS-2, Type 170, and Type
2070 traffic signat controller specifications.

3z2zMz2 The countdown fimer module
shall have a micro-processor capable of
recording s own Bme when connecled o a
fraffic controfler,

3.2.141.3 When connected, the module
shall blank out the display during the Initial
sycle while it records the countdown Bme
using the Walk (Person) & EYWaik (Flashing
Hand) signal indications.

3.211t.4 The countdown timer module
ghall conlinuously monitor the traffic
controlier for any changes o the pedestrian
phase fime and reprogram  itsel
autornatically if needed.

32115 The countdowr: module shall
register the fime for the walk and dlearance
intervals  individuslly and shalt  bagih
counting down at the begirming of the
pedastrian change interval,

32118 When fhe flashing Hand
becomes sofid, the module shalf display O
and then blank-out. The display shall remain

dark untii the beginning of the next
courddown.
a2y In the event of a pre-amplion

sequence, the countdown module shall skip
the pre-empled clearance time and reach O
sl the same bBme as the fashing Hand
becomes solid.

32118 I the cycle folleawing a pre-
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emption call, the signal shall be capable of
displaying the comect time and not be
affected by the roduced previous oycle. The n
countdown shalf reach 0 at the same time
as the flashing Hand becomes sofid.

revbrd

3.2.11.9 The countdown timer shall be
capable of tming 2 consecutive complste
pedostrian cycles oulputted by the raffic
controfier (no steady Hand signsl between A4 H
ayclas), :

3.2.14.10 The countdown module shall
have an intemal conflict monidor preventing
conflicts between the Hand!Person signal 1
indications and  the Countdown  Timer
display,

Azt The countdown medule shall i
NOT have a user seleclabla opiion offering P t I -
the possibiity f© countdown the enfiire S ORI ¥ SUNNONSPR I
duration of the walk and claarance lime, —

3.2.11.42 The countdown rmodule shalk
NOT have a user selectable option which
allows the counikiown fime 1o be stored in ; -1 ; 13
mermory inside the countdown whean AC 1 I
powar s removed from the module for '
extended perlsds of tirne,

I

3.2.11.143 The countdown module shall
MNOT have dip-switches, but shall be abile to
ped recycle directly back to walk interval
from runcated ped clearance interval. o

L
i

TP TITE T

ITETY

|

T S W — -

Figure t— Upraised ffand icon




1.3 Environmenial Hequiremeanis

3.3.1 All exposed componerils of a module
shall be suitable for prolonged exposure {o
the enviconment, without appreciable
degradation that would inferfere  with
function orF appearance. As a minimum,
selected materials shall be rated for service
for a perlod of a minimum of 80 monthe in a
south-facing Arizona Desert installation.

3.32 A module shall be rated for use

fhroughout  an  amblent  operating
termperature range, measuwred at the
exposed rear of the module, of

40°C (-40°F) fo +T4°C (+185°F),

3.3.3 A module shall be protected against
dust and moisture intrusion, including rain
and blowing rain.

3.3.4 The module fens shall not crack, craze
or yeliow due to solar UV jrradiation typical
for a south-faging Arizona Desert installation
after a minimum of 80 months in service.

34 Construction

341 The module shal be a single, sell-
contained  device. not tequining  onsite
assembly for installation into an existing
traffic signal housing. The power supplies for
thee module shall be inlegral o the module
and shali be conformmally coated.

34.2 The assembly and manufacturing
process for the module shall be designed o
assure all internal LED and elecironic
components are adequately supported to
withetand mechanical shock and vibration
from high winds and other sources.

5.5 Materials

3 .51 Materials used fof the lens and module
construction shall conform  to ABTM
speciicalions  for the materials, wherg
applicable.
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3.5.2 Enclosures confalning sither the power
supply or elecironic components of e
signal module shall be made of U194 flame
retardant matedals. The module lens s
axcluded from this requirement.

3.6 Moduis fdentification

3.6.1 Each module shall be idenfified on the
backside with the manufacturers name,
model, operating charactedstics and serial
number, The operating characterislics
identified shall include the nominal operating
voltage and stabifized power consumption,
in watis and Volt-Amperss, The maln
module labat which includes the module’s
serial number (or date code) and the model
number shall be atfached using polyesler of
vinyl self-adhesive labels. The use of paper
labals Is not acceptable.

3.6.2 Modulas shall have a prominent and
permanent verfical indexing indicator, le.,
UP Amow, or the word UP or TOP, for
cofract indexing and orientation in ihe signal
houskig,

363  Modules conforming  fo all
requirements of this specification shall have
a statement on an attached labal which
states conformance to the latest verslon of
the ITE PTCS! — Part 2 LED Pedestrian
Signal Spacificalion.

4.0 Photometrio Requirements

2.4 Luminance, Unifonmity sne Disirbution

4,11 For a mipimurn perlod of 60 months,
the minimum maintained luminance values
for the modules under the operating
conditions defined in Saections 3.3.2 and
5.2.1, when measured normal o the plane
of the icon surface, shall not he less than:

«  Walking Person: 2,200 odfm®
+ Upraised Hand: 1,400 cdim?
+  Countdown Digits: 1,400 cd/m”

BID NO.:
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The luminance of the emiting surface,
measured at angles from the normal of the
surface, may decrease linearly lo a values of
s50%, of the values bsted above at an angle
of 15 degress.

The light output requirements in this
specification  apply to  pedestrian signal
heads withoul any visors, hooded of
jouvered (egg-crate),  Addiion of such
visors may affect the light output of the
signal head.

4.4.2 The uniformity of the walking person,
upraised hand, and countdown digit icons’
iuminance shall meet a ratio of not more
than 1 to 10 between the rminimum and
maximum luminance values, as measured
frr t2ram {0.5 in} diameter spots.

4.1.3. When operating within the
temperatyre  range specified in Section
3.3.1, the average lurninance of the module
shall not exceed 1hree imes the mainianed
mindrurn  luminance of the modules, as
defined in Section 4.1.1.

4.3 Chraomaticity

The standard volors. for the LED Pedestrian
Signal Module shall be White for the wakking
person and Portland Orange for ke
upraised hand and counfdown digil icons.
The colors for these icons shalt conform to
the foltowing color regions, based on the
1631 CIE chromaticity diagram:

Waiking Person—Vyhite!

Biue boundary: X = 0.2840.

17 Green houndary: 0.280 s x < 0400
y=0.7917-x + 0.0083,

2% peen houndary: 0400 5 x < 0450
y = (L4600 + 0.2310.
Yallow boundary: x w 0,430

1* Purple boundary: 0450 = x < 0.400
¥ = 04600 + 0.1810.
7% pyrple boundary: 0400 = x < 0.280
y= BT T-x + 0.0483.

White
Point X ¥
1 0.280 .320
2 0.400 o415
3 0.450 .438
4. 0.450 {.388
5 0.400 .365
8 0.280 0.270

LPRAISED HAND AND CQUNTDOWN ElaiTs—
PORTLAND ORANGE:
YELLOW BOUNDARY: v = 0360
WHITE BOUNDARY: 0.B00 =% X< 0680
Y= 3.950 - X

RED BOUNDARY: Y=0.331.

Portland Orange
Point X v
1 .8005 ¢.3480
2 0.600 .,390
3 0.65%9 0,331
4 0.66g .331

The color regions are Hustrated in
Attachment 1.

4.3, Cotor Liniformity

The uniformity of the emilted colors shall
be such that any color measuremarnt
within @ 12mm (0.5 in) spot an the
emitting surfaca shall falt within the
faflowing regions around the average
measured color of the entive emitting
surfaces,

walking Person-—\White:

BID NO.:
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wheare Ax and Ay are the differences in
the chromaticity coordinates of the
measured colors to the coordinates of the
average color, using the CIE 1831
Chromaticity Diagram and a 2 degree
Standard Cbserver.

Upraised Hand and Counldown Digits—
Portland Orange:

The dominard wavelength for afl individuat
polor measurements shall ba within 3 nm of

the dominant wavelength for the average of -

all the individual color measurements.

5.0 Electrical

5.1 Ganeral

5.1.1 All siring shall meet the reguirements
of Segtion 13,02 of the VTCSH standard.
Secured, color coded, BUOV, anii-capillary,
18 AWG jackeled wires, 1 meter (38 in) in
length, conforming 1o the NFPA 74, Nafional
Elactrical Code, and rated for semnvice at
+105°C, shall he provided. The typica
power consurmption for the hand shall be B
watt, for the Person, § watl, for the
caunidown, 5 watl

5.1.2 The following color scheme shall be
ssed for the module’'s AC poawer leads:
Qrange for the upraised bhand and
counidown digits, Blue for the walking
person, and White for common,

5,13 So as 1o reduce crowding of terminal
blocks and housiags, modutes cohfaining a
Hantt & Person Qverlay display as well as a
Counldown Timer display shall have only
three wires {1 orange, 1 blue, 1 while)
exiting the LED module for eiscirical
connection to intersection field wires,

5.1.4 The AC power teads shall exil the
module wia a rubber grommetted strain
relief, and sball be terminsted with quick
cormedt terminals and spade fab adaplers.
The leads shall be separate al the point at
which thay leave the modula,

5.3 Vollage Range

§.2.1 LED signal medules shall operate from
a B+ Hz AC line power over a vollage
yange from 80 i 135 VAC RMS,

5.2.2 Fiuctuations in line voltage over the
range of 80 to 135 VAC shall not affect
juminous fiensity by more than 10
percent.

523 The module cireultry shall prevent
flicker of the LED output at frequencies less
than 100 Mz over the vollage range
specified in Section 5.2.1,

5.2.4 Low Voltage Turn OFF: There shail be
ries visible illurmination from the LED signal
module when the appiied voltage is less
than 35 VAC,

5265 Toum-ON and Tura-OFF Time: A
modufe shall reach 90% of full iflumination
{tum-ON) within 75 msec of the application
of the nominal operating voltage, The signal
shall cease emitting visible Hlurmination {furmn-
OFF) within 75 msec of the removal of the
naminal operating voltage.

5.2.6. Default Condition: For sbnormat
conditions when nominal voltage is appiied
fo e Hamd and Person phase wires (wilh
each icon having & neutral return path) the
pedestrian signal unit shall default to the
tand symbal or shall be blank.

5.3 Tranzlent Vol{age Profection

The on-board circuitry of the module shalf
include  vollage swge protection, fo
withstand high-repetiion noise transients
and low-repetition high-energy transients as
siated in Section 2.1.8, NEMA Standard TS
2.2003. in addifion, the module shall
comply with the following standards: 1EC
1000-4-5 at 3KV with a 2 chm source
impadance, ANSWEEE €62, 41-2002; 1EC
B1000-4-12 {BkV, 2004, 100kHZ ring wave).
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5,8 Electronic Noksa

The LED signat and assodsted on-hoard
circullry shall meet the requiretnenis of the
Faederal Communication Commission (FOC)Y
Tie 47, Subpart B, Sedlion 185 regulations
concarning the smission of electronic noise
by Class A digital devices.

5.5 Powaer Factor (PF]and AC Horoorios

5.5.1 Modules shall provide a power factar
of 0.90 or greater whien operated at nominai
operating voltage, and 25°C (77°F).

5.5.2 Total harmonic distortion induced into
an AC power line by a module at nominal
cperating voltage, and at 28°C (¥7°F), shafl
not excaed 20%.

5.6 Controlier Assambly Compatibliity

5.6.1 The surrent deaw for hand and parson
isons  shall be  sufficient 1o ensure
compatibiiity and proper irdggering and
operation of joad current swifches and
conflict menitors in signal conlrolier units.

& 8 5 OF Biate Vollage Dacay: When the tand
or person fcon is switched from the On state 1o
the Off siate the terminal voltage shall decay
{0 a value less than 10 VAC RMS in lass than
100 milliseconds when driven by & maximum
afiowed load swilch Yeakage currert of 10
miliamps peak (7.1 millamps AC).

%7 Failed State impedahon

The moduwle shall be designed io delcof
catastrophic loss of the handfperson LED
ivad. Upon sensing the loss of the LED load,
the moduis shall present o resistance of at
least 258 ki) across the handfperson input
povwer leads within 300 msec. The LED fight
source  wit be  sald o have falled
catastrophically ¥ it fails to show any visible
fHumination when  energlred according o
Saction 5.2.1 after 75 msen.

6.0 Duelity Assurance

&1 Grrrears

£.1.1 Quality Assurance Program; Modules
shall be manufaciured in accordance with a
vendor guality assurance {(QA) progiam.
The QA program shiall include two types of

quality assurance: (1) deslgn qualty
assurance and (2) production quality
assurance. Thes production quality
assurance  shall includa statisticaily

controlled routine lests o ensurs minimom
performance levels of modules built to meet
this speciication.

5.1.7 Record Keeping: QA process and test
results dacumentation shall be kept on file
for a minlmum period of seven years.

6.1.3 Conformance: Module designs not
satisfying design qualification testing and the
production  quality  assurance testing
patformance requirements in Sadinns 8.3
and 6.4 should not be labeled, advertised, or
sald as conforming o this specification.

&2 Manutacinrars' Serial Nupvdbora

Each module shall be identified with the
information specified in paragraph 3.8.1.

6.3 Producilon Tesls & lnepections

£.3.1 Production Test Requirements: All
modules tendered far sake shall andergo the
fodlowing Production Testing & Inspection
prior fo shipment. Faiure of a madtlle 1o
meet the requirements of Froduction Tesling
& Inspection shall be cause for rejection,
Tast resulis shalf be rpainiained per the
requirement of Saction 6.1.2.

5.3.1.1 All Production Tests shall he
performad at an amblent temperature of
DG (77°F) and at the nominal oparating
valtage of 120 VAL,

5.3.2 Production Luminance Tesl:
Hand/FPerson icons shalf be tested for
maintalned  minimum  luminance. Any

BID NO.:




measurement with a comrelation to the
luminance frequirements of Section 4.1.1
may be used. Moddes that do not mest the
maintained minimum luminance
requirements A% per Seationy 4.1.1 shall be
rejected.

6.3.3 Power Faclor: Hand/Person icons
shall be tested for power factor per the
roquirements  of  Section 551, A
commercially avallable power factor meter
may be used to perform this measurement.
Failure of a module fo meel the
requirements for power faclor (5,5.1} shall
be cauge for rejaction of the modute,

6.3.4 Curent Consumplion Measurement
HandiPerson icons shall be measured for
current fiow in Amperss, The measured
surrent values shall be compared against
the desicn current values from design
qualification measuremants in  Seoclion
6.4.6.1. A measured current ¢onsumption in
excess of 120% of the design qualification
current value for an ambient temperature of
25°C (77°F) shall be vause for rejection of
ihe module,

6.3.5 Visual Inspaction: All modules shall be
visually inspected for any exterior physical
damage or assembly anomalies, Qareful
attention shall be pald to the surface of the
lons to ensure there are ne scralches
{abrasfons), cracks, chips, discoloration, or
other defects. The presence of any suoh
defects shall be cause for rejection of the
raaduie,

6.4 Dasign Qualification Testing

64,1 Design Qualification testing shalt be
performed on the hand/person icons of new
module desipns, and when = wajor dosign
ghange has been implemented on existing
hand/person. pedestrian  signal  designs.
Modules used in design gualification testing
shull be represcndative of the manufscturer’s
proposed tormal production,

6.4.1.1 Tosting shall be performed once every 3
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vears or when the module design or LED
fechnalogy has been changed. Test data shall
be relaingd by ihe module mapufacturer in
accordance with Seetion 6.1,2 or for 60 months
following final production of & specific design,
whichever is longer.

$4.1.%9 Bix moddes shell be used in Dogign
Qualitication Testing. All six modules shall be
subjected to comditioning (6.4.2), fullowed by
the Environmental Tests (6.4.3), Following the
Enviroamemal  Tests, three modules  shail
wnderge  Phatomerrde & Colosimetrie  Tests
{644, The remaiming thrce modules shall
underge  the Blectrival Tests (6.4.3) and
Controfler Cornpatibility Tests (6.4.5.11), Tests
shal] be conducted it the order described hevein,
unless otherwise speeificd.

64.1.3 In osder for a module destgn 10 be
considered accepiable for marking with the
tabed desoribed in 3.6.3, ali tested modules must
comply with the agceplance/rojection eriterta for
the Environmental Tests (6.4.3), Pholomentic &
Colorimetric Tests (6.4.4), Elechrical Tests
{6.4.53, and Controller Assembly Compatibility
Tests (6.4.5.11)

84.2 Conditioning. Modufes shall be
energized for 4 minimum of 24 hours, at
100% duty oyole, in  an  amblent
temperatire of +60°C (+140°F},

3.4.3 Environmental Testing:

§.4.3.1 Mechanical Vibration Testing; Three
modules shall be tested per MIL-STD-883,
Test Method 2007, using three 4d-minute
cycles along each %, y, and z axls, at a
foree of 2.5 G, with a frequency sweep
from 2 Hz to 120 Hz.

8.4.3.2 Temperalure Cydling. Temperalure
cycling shall be performed per MIL-BTD-
883, Test mathod 1010, The temperature
range shel be per Section 3.3.4. A
minimum of 20 cycles shafl be performad
with @ 30-minute transfer time between
temperature extremes and a 30«minute
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dwell time at each temperature. Modules
under test shall be non-operating.

64,33 Moisture Resistance, Moisture
resislance testing shall be performed on 3
sample of three modules per MIL-STD-
810F, Pracedure |, Rain and Blowing Raln.
The test shall be conduced on.a stand-
alope uplt, withoul a protective housing.
The rainfall rate shall be 1,7 mm/min (4
infhr) and droplet size shall predominantly
he between D5 mm and 4.6 mm. The
module shalf be rotated through 120
degrees and the duration of the test shall
ba 30 minutes, The module shall be
energizex throughout the test. The water
shall be at 25°C. The wind velpcity shall be
B4 kin/hr (50 mph). Any evidence of internal
molsture into the module shall be causa for
rejection,

8.4.3.4Hard Coat Test (Optional): When
applicable, a eample of three (3) modules
shall be tested in accordanca o the
abrasion resistance test ASTM D1044. A
welght of 500 grams shall be applied on a
CS10F whael for 150 cycles.

6435 UV Siabilization: Documentation
may be provided that clearty demonstrates
thal the external lens complies with the
requirements of section 3.3.4.

5.4.3.6. Environmental Tests Evaluation: At
the ennclusion of the Environmertal Tesls,
all the modules will ba visually inspected for
damage.

6.4.4.7 AcceptancelRejection Criteria;  The
loosening of the lens, or any Internal
components, o evidence of other physical
damage, such as cracking of the module
jens or housing, or presence of intemal
maisture after testing shall be considered a
failure for the proposad design,

6.44 Pholometric & Calorimetric Tests:
Three of the modules that were subjected
to the Envionmental Tests shall undergo
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Bhotometnc & Colorimetric Tests. Unless
otherwise specified, these lests shall be
petformad with the modules energized at
riominal operating voltage {120 VAC).

6.4.4.1 Maintained Minimum Luminance:
The sample set shall be tested for
maintaimed minimum  luminance at both
75°C  and 74°C. Prior 1o making
measurements, each module shal be
operated al a 100% duty cycle for a
minimum of 60 minules &t the lest
temperature,

6.4.4.2 For elevated femperature tesfing at
74°C, the modules to be tested shall be
mounted in @ temperature-testing chamber
so that he external surface of the emitling
lens is outside the chamber and alt porlions
behind the lens are within the chamber at a
temperature of 74°C (165°F). The air
temperature in front of the lens of the
module shall be maintalned at a minimerm
of 48°C (120°F) during the elevated
fermperaiure testing.

Measuraments shall be made using 2
luminance meter located on the physical
axis of the module lens at a distance such
that the selested aperure samples @ spot
size of 12mm (0.5 Inch} at the lens surface.
The position of the umigance meter shall
be transfated from side to side and up and
down, 50 a8 o sample nine polnls across
{he emitting surface of the module.

The lwninance values for the ning points

shall be recorded and the average veiue
calculated,

Modules for which the calculated average
value of luminance does not meel the
requirements of Secfion 4.1.1 shall be
rejected,

6.4.4.3 Luminance Uniformity: The sample
sat shall be tested i accordance wilh the
requirements of Section 4.1.2, using the
recarded values of luminance, at a tesling
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temperature of 25°C.  The highest and
lowest values of juminance shall be
recorced and compared, Modules nof
meeting requirements of Section 4.1.2 shall
be rejectad.

6.4.4.3.1 Maximum  Luminance: The
sample set shall be tested in accordancs
with the requirements of Section 4.1.3,
using the recorded values of luminance, at
testingg {emperatures of 25°C and 74°C.
Modules for which the calculated average
value of the Juminance exceeds the Hmil
estublished in Section 4.1.3, at either or
both temperature levels, shall be rejected,

6.4.4.4 Chromaticlty: From the sample set,
two modules shall be measured for
chromeaicily per the requirements of
Saction 4.2, Print to making
measurements, each rmodule shalt be
operated at a 100% duty cycle for A
minimum of 60 minutes at +25°C [+77°F).
Color measurements shall be made using a
spectro-radiometer with a  maximum
bandwidih of 4 nm, or a colorimeler thal
has a measurement uncertainty of less than
2.5% over the emission bandwidth of the
icon under measurement.

Measuremanis shall be made by locating
the Instrumenl on the axiz normal to the
amittiing surface of the icon, at a distance
such that the meter sampies a spot size of
12ram (0.5 inch} at the lens surface. The
position of the instrument shall be
translated from side to side and up and
down, 30 as to sample nine points. across
the emitting surface of the raodule.

The chromaticily coordinates of the emitted
fight at the nine points shall be recorded
and the average value calculated. In
addition, the dominant wavelengths for the
nine sampled points of the hand lcon shal)
be caleulated and recorded,

Modules for which the calculatled average
chromaticity coordinates do not meet the

requirements of Secton 4.2 shall be
rejected.

£.4.4.4,1 Color Uniforrmity: The sampie set
shall be lested b accordance with the
requirements of Section 4.3, using the
fecorded  walups  of the chromaticity
coordinates (walking person—white icon} or
the dominant wavelengths (hand—portland
arange icon), from Section 6.4.4.4. Modules
not meeting requirements of Section 4.3
shall be rejected.

8.4.4.5Photometric & Colorimetric Tests
Evaluation; At the conclusion of the
Photometric & Colorimefric Tests, the
measuremert data shalt be compared lo
the requirements of Sections 4.1, 4.2 and
4.3,

6.4.45 Acceptance/Refection Criterla: The
fallure of any module to meet all of the
requirementis for maintained minimum
luminance {4.1.1} and maximum
permisaible luminance (4.1.3) at 258°C
andfor 74°C, and the requirements for
luminance uniformity {4.1.2), chromaticity
{4.2), and color uniformity (4.3} at 25°C,
shalt be considered a failwre of the
proposed design.

6.4.5 Electrical.

8.4.5.1 Current Consumption: The sample
st shall be mopasured for current flow In
Amperes. The measured current walues
shall be used for quality comparison of
Production Cluality Assurance  clrrent
measuremants o production modules.

6.4.68.2 Temparatura Ve, Power
Consumption: The sample set shall be
tested to measure the change in power
consumption In Watts versus the change in
temperature over the specified opesmting
temperature range. This data shall be
recorded and may be made avaitable to ail
end users.
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6.4.53Power Consuraption vs. Long-Term
Life:_If the rated power consumption of the
module at 25°C {77°F) and 74°C (165°F} wilt
change more than 10% over time, the
manufacturer may provide documentation
shawing the projected power gonsumplion in
Walls of the module over a period of 80
months from the date of installation. This
 documentation may include data for the
following temperature points: 0°C (32°F),
25°C (F7°F), S0°C (122°F) and 74°C
{165°F).

&.4.5.4Powar Factar {PF): The sampie sei
shall b measured for power factor per the
requiremants  of  Section 56.1. A
commercially avallable power factor meter
may be used {o perform this measurement.
The PF shall be caltulated separately for
each of the icons for the module.

8.4.55Totat Harmonic Distortion (THD):
The sample set shall be measured for total
harmonio distortion per the requirements of
Secfion 5.5.2. A commercially avaitable
tatal harmonic distortion meter may be
used lo perform this measurement. The
THEO shall be measured for each of the
icons for the module.

6.4.5.6Low Voltage Tumn Off The sample
set shall be measured to ensure compliance
with the low voltage tumn-off raguirement of
Section 5.2.4. Ta test for this condition each
fcon must first be fully luminated at the
nominal operating voltage. The applied
voltage shali then be reduced to the point
where there is no visble flumination. This
poinl must be greater than 35 VAL RMS
AC.

6457 Tum-On and Tum-Off Times: The
sample sot shall be measured to ensure
compliance with the Wwm-on and turn-oft
requirements of Section 525 The
measurement shall be conducted using a
two channgt osoilloscope fo measure the
fime delay hetween when the module Is
energized at 120 VAC RMS and when the

fight culput reaches 90% of full oulput. A
pholo-multiplier fube shall be used o
meatite the light outpul of the module. The
same apparatus shall be used to measure
the time delay between when the module is
de-energized and when the light output
regches 0% of full output. The time in msec
shall be plotted in the X axis and fight output
shall be plotted in the Y axls.

A module not reaching 80% nominat light
output within 78 msec at star-up or still
showing light output 78 mseo after belng
de-energized shall be deemed fo have
failed this test.

6,458 Ctlectronic Noise: From the sample
set, a sample of 2 modules shall be tested.
The thodules shalt be tested for
eonformance with the requirements of a
Class A digital device, as spacified in FCG
Titfe 47, Subpart 8, Section 15.109(h}.

6.4.5.0 Nondestruct Transient Immunity:
The sample set shall be lested for fransient
immunity using the procedure described in
Section 2.1.8, NEMA Standard TS 2-2003.
Failure to meet these requirements shall be
causa for rejection.

6.4.5.10 Electrical Tests Evalualiom At the
conclusion of the Electrical Tests, (ha
measurement data shall be compared 1o
the requirements of Sections 5.2 through
8.7

6.4510.1 Acceplance/Rejection Criterla
The faflure of any module to meel the
applicable requirements of Sections §.2
through 5.7 shall be considered a failure of
the proposed deskgn.

6.4.5.11 Controller Assembly Corapatibility.
Due to the low load current draw and high
off-slate impedance of modules, testing
shall be performed {o ensure the module
design ls compatible and oparates properly
with jead cuirent switches and confilct
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monitors in NEMA and Type 170 traffic
sighat control units.

Before petforming the following tests, the
manufaciurer should ascertain which type
of signal cortroller unil{s) the procuring
traffic authorty oustomer has in use and
tailor thase tests to meet the raquirements
of that type and model of controlier unitfs).

6.4.5.11.1 Load Switch Compatibility, The
sample set shall be gsied for compatibliity
and proper operalion with load current
switches. Each module shall be connecled
to a variable ac vollage supply. The ac line
current jrdo the module shall be monitored
for sufficient current draw to ensure proper
load swilch operaticn while the voltage is
variad from 80 VAC RMS to 135 VAC RMS.
Failtire of the surrant draw to ansure proper
load cument switch operation shaill be
cause for rejection.

5.4.5.11.2 Signal Conflict Moritor {(MML)
Compatibiity; The sample set shall be
fested for compatibility and  proper
operation with signal conflict monitors,
Each module shall be opsrated from a 135
VAG RMS supply. A 18.5 k(G resistor shall
he wired in sedes in the tol e between
the module and the ac power supply. A
single-pole-singlethrow  switch  shall be
wired in parsflel across the 1956 kQ
resistor. A 220 k) shunt resistor shall be
wired between the hot kne connection and
the neutral line connection on the module,
Caonflict monitor compatibility shall he
tested by measuring ihe voltage decay
across the 220 ki shunt resistor as follows:
The singie-pole-single-throw switch shaill be
closed, shoding out the 18.5 k resistor,
allowing the ac power supply to iHuminats
the module. Next the swilch shall be
openead, and the voltage across the 220 k{2
shurit resistor shall be measwrsd for a
decay o & value equal to or less than 10
VAC RMS wilhin a fime period equal {o oF
fess than 100 milliseconds. This test shall

be repaated a sufficiant number of {imes to
ensure that testing ocours at the peak of
the ac line voltage cyole.

A volfage decay across the 2240 k£ shunt
resistor 1o a value greater than 16 VAC
RMS or a decay time to 10 VAC RMS
greater then 100 milliseconds shall be
cause for rejaction.

6.4.5.11.3 Conlroller Assembly
Compatibility Evaluation: At the conclusion
of the Controller Assembly Compatibility
Tests, the measurament data zhafl he
compared to the reguirements of the
specific  make and model Controfler
Assambly with which the module design is
interded o operate.

64.5.11.4  Acceplance/Rejection
Criteria:  Falture of the module to draw
sufficient current o ensure compatibility
with the load current switches in the
appropriafe  Confrofler Assembly (5.7)
andfor failure of the circuit vollage 1o decay
o 8 value aqual to or less than 10VAC
RMS within a time period equal 1o or less
than %00 miliseconds (5.7} shall be
considered a falture of the proposad
design.

§.4.5.12 Failed State Impedance Test. The
maodules shall be tested for compllance with
the requiremant for provision of a failed-
state impedance (5.7). The tlest is
conduoled in two parts; first the module is
energized with the | ED load disconnacted
from the power supply to establish the
failed-state  impedance.  Mexi, the
requirarment for the falled slate impedance
is tested. The module shall be operated fram
& 120 VAG voltage supply.

al Wire a 50 KO resistor in serles with the
hat line betwean the module and the AC
power supply. A 100 k() shunt resistor
shall be wired betwsen the hol fne
gonngction  and  the neulral  line
connection on the madule, A single-pole-
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single-throw  switeh shall be wired in
paraliel with the 50 ki1 resistor. With the
switch in the dosed position and the
LED load disconnected from the medule
power supply, snergize the module for
I0ms to establish the failed slate
mpedance {5.7).

b} The second part of the falled state
impedance test is conducted {0 insure
that the appropriate falled state
Impedance is established. The swilch is
opened and the circuil is energized by
the 120VAL vollage supply. The voliage
across the 100 kO shunt resisior shall be
continuously monilored, The voltage shall
decay lo a value equal fo or greater than
7 VAT RMS. For the oonifinuous interval
of 500 ms through 1500 ms, after
energizing the circuit with an open switch,
the measured voltage shall be 70 YAC
RMS or greater. Tha second part of the
test shall be repeated 10 fimes, with the
minimum voltage recorded during the
continuous Interval of 500 ms through
1500 e, after enargizing the circuit with
an open switch, recorded as the final tast
valiie,

645121 Faled State Impedance Vesl
Evalualion: At the conclusion of the Failed
State Impedance Test, the measurament
data shall be compared to the requirement
of Section 8.7,

6.4.5.12.2 Acceptance/Rejestion  Criteria;
Eailure of e voltage across the 100 ke
shunl resistar to remain at a value equal to
or greater than 70 WAC RMS for the
eontinuous fime interval of 800 ms  through

1500ms, after energizing the clroult with an

open switch, shall be considered a failure
arnd rejection of design.

7.¢ Warranty

7.1 Manufacturers. shall provide a writtan
warranty issued by the factory lovated

in the NAFTA country of module origin
with the following minimum provisions:

7.2 Modules shall be replaced, repaired
or purchase vafue refunded ¥ the module
falls to function as intended due to
workmanahip or material defects withine the
first sixty (60) months from the date of
delivery.

74  Modules which exhibit |luminous
intensities less than the minimum specified
values withln the first sixty (60} months of
the date of delivery shall be replaced,
repaired or purchase value refunded,

7.4 Upon request, the LED pedastrian
module Manufacturer shall provide written
dogumentation of its ability to safisfy a
worst-case, catastrophic warranty claim. A
current  corporate  annuat report  duly-
certified by sn independent auditing firm,
cantaining financial staterments Blustrating
sufficisnt casheon-hand and net worth 1o
salisfy a worst-case, catastrophic warranty
clairn i3 an  example of suitable
dgocumentation. The documentation shall
clearly disclose:

a} The gountry in whioh the
factory of module origin is located.

b) The name of the company of
organization that owns the factory of
module orgin including any and all of is
pareni companies and/or organizafions,
and their respective country of corporate
ciizenship

) For firms with business andior
corporate citizenship in the United States of
fess than seven ysars, the process by
which the end-usersfowners of the modules
wil be able 1o obtain worst-case,
catastrophic wamanty sewvice in the event
of bankruplcy or cessation-of-operations by
the firrn supplying the modules within Narth
America, or in the evenl of hankruptcy or

BID NO.:
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cessation-nf-operaiions by the owner of the
factory of origin, shall be clearty disclosed.

8.0 Mousing (Whan modules specified compleis
with Housing}

a8t The maximum overall
dimensions of the signal head shall be
18-1/2 inches wide, 18-3/4 Inches high
including letch/hinge jugs; and 9 Inches
deep, including the sunshieid.

82 The housing shall be a one
{1} plece corosion resistant aluminum
alioy die-casting complete with integrally
cast top, bottomn, sides and back. Four (4)
irtegrally cast hings lug pairs, two {2) at
fhe top and two (2) at the bottom of each
case, shall be provided for operation of a
swing down door,

8.3 The housing for pedestrian
signals shall be dustproof, weatherproof
and corrosion resistant and shall

provide for easy access @ and
replacernent of all components.

8.4 The housing shall have openings
at the top and boffom to accommodate
standard Department approved traffic
signal mounting brackets. The top and
bottorn openings of the housing shall
have = traffic signal industry standard
Shurlock boss, The teeth shall be clean
and sharp, to provide full engagement
with the mounting brackets. The radial
angular grooves of the Shurlock boss
whan used with the Shurleck fittings shall
provide total positive poslioning of the
entire signal head to eliminate rotation or
misalignment of the head.

2.0 Doosr Frama and Visor
specified complete with Housing)

{(Wien moduies

9.1 The door frame shall he a one (1)
piece corrosion resistant alumiinum allay
die-casting, complete with two {2) hinge
jugs cast at the bottom and two (2) lath
siots sast at the top of the door, The door
shall be allached to the housing by
means of two {23 Type 304 stainless steel
spring pins. Two {2} stainless steel
hinged bolts with captive stainless steel
wing nuls and washers shall be attached
fo the housing with the use of stainless
steel spring pins. Therefore, lalching and
untatehing of the door shall reguire no
tools.

8.2 The signal head shall be provided
with a 7Z-crate lype or Depariment
appraved aquivalent type visor
{sunshiekd) designed to eliminate sun
phantom.

9.3 The Z-crate type suunshield shall be

instalied paratlel to the face of the
Hand/Person symbol message and
Courtdown. The Zorate sunshield

assembly shall be held in place by the
use of stalniess steel screws.

9.4 The Z-crate type sunghield assembly
shall consist of horizenal louvers formed
i @ zigzag pattern or a Department
approved pattern.

8.5 The basic materdal used Wn
consiruction of the visor shall be
nomimally 0,630 thick and shalt be one-
hundred persent {100%) impregnated
nlack polycarhonate piastic processed
with a flat finish on both sides.

a.46 The assembly shall be enclosed in a
mounting frame constructed of 0.040
AT thickness akurninn or
polycarbonate plastic. This frame shall ba
1-1/2 inches deep and shall contain
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mounting holes for direct insertion in fhe varfically above the sidewalk from a
padsstrian signal doorframis, disiance between fifteen feet (15} and
onz hundred-twarty feet (1207},
B.7 When installed In front of the
Hand/Person  signal  messages and
Countdown, when illuminated, the wvisor
(sunshicld) sball not obscure or modify
the clear recognitffon of a “Hand”,
"Walking Person” symbols and numerical
numbers displayed in the Countdown to a
pedestrian fading the signal head al 2zern
degrees {0°) horizontal, when viewed
instaled, a2t a height between 7 1o 10 fest
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SOLICITATION TITLE: LED Signals & Housing SOLICITATION NO.:

Firm Name:

SECTION 2 Paragraph 2.3 (a) Bidder shall provide three 3 Commercial Business and/ or Government
Agency references.

Client Reference Company Name;
No. 1

Title;

Name:

Email Address:

Mode! Sold:
Client Reference Company Name:
No. 2

Title:

Name:

Email Address >

Mode! Sold:
Client Reference | Company Name:
No. 3 i

Telephone No.:

all Provide a letter from the product manufacturers(s) indicating
r, distributor or reseller of their product.

D No

er shall provide designated contract person informationL

SECTION 2 Paragraph 2.3 {c} B

Contact Person:

Phone number:

Fax Number:

E-Mail:




SOLICITATION TITLE: LED Signals & Housing SOLICITATION NO.:

Firm Name:

SECTION 4 PRICE

Annually Est.

ltem: Quantity Descriptio Unit Price:
L.E.D. Countdown_Signais Modules
Only Dialight Model #430-6479 OO1F
1 2,500 or Approved Equal K
Model# Each

L E D Countdown S|gnals Modules

Each
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